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Abstract — This research investigates the Cow dung, Cow 
pats or Cow pies as a waste product of Cattle which 
constitute undigested residue of plant material and excreted 
by the animal as a waste. One dung cake made by hand of 
an average size gives 2100 kjof energy. The organic waste 
can be a source of renewable energy for rural areas 
especially in developing countries like Nigeria provided the 
material is subjected to anaerobic digestion to produce 
biogas as a means of waste disposal and alternative source 
of energy. Before this initiative of digesting Cow dung, the 
waste material is used as a direct fuel in clay stoves or 
three stone stoves and traditional fertilizer among peasant 
farmers in Nigeria and Asian countries. However, when 
discovered as a cheap, reliable and safe source of domestic 
fiiel, energy experts and consumers thought of 
commercializing and patenting the gas. 

The research was carried out in the Laboratory of the 
Department of Biological Sciences, University of 
Maiduguri, Nigeria, using the batch system digester with a 
capacity oj0.612 m 3 and0.24 m 3 as gasholder. About 0.2773 
m 3 of gas was released daily to control the excess pressure 
imposed on the gas holder (size 24, tractor tube). 
Laboratory and field analysis of the cow dung were carried 
out, followed by daily records of the volume of gas 
generated using ruler to measure and estimate the volume 
of the gas in cubic meter using the standard formula for 
measuring a cylinder (3.14 x r 2 x h). The result of this 
research shows that the gas generated was methane due to 
combustion in combination with Carbon dioxide (CO 2 ) due 
to non-combustion. Hydrogen Sulphide (H 2 S) due to rotten 
egg smell and water vapor. The daily volume of biogas 
generated was 0.27915 m 3 on the average, with a maximum 
daily record of 0.5165 nfbefore declining after 73 days of 


the experiment and a cumulative volume of 77.62 m 3 in 52 
days of methane production. The sustainability of cooking 
trial utilized an overall volume of 1.17 m 3 of the methane 
gas in lhr to cook 1.5 kg of rice with ingredients and 0.553 
m 3 in 1:35 hrs.to boil 20 liters of water. The digestion 
process was done in an airtight drum of 0.612 m 3 capacity 
as the digester. 

Keywords — Biogas, methane, cow dung, bio-fertilizer, 
inoculum, carbondioxide, stove and sustainability. 

I. INTRODUCTION 

The potential value of Cow dung and it’s by products 
produced by the meat industry, theMaiduguri abattoir as a 
waste material or source of renewable energy, bio fertilizer 
and animal feed has been neglected by the urban 
community and researchers. This is indicated by the heaps 
of cow dung at the Maiduguri abattoir, diversion of the 
material to farmlands before treatment, dumping of the 
waste material in the nearest river and lack of scientific 
journals, reports or research carried out on the waste 
material by local scientists in Maiduguri, the Bomo State 
capital. A related activity is the collection and dumping of 
the raw waste material by fanners to their farmlands as a 
manure to supplement the traditional inorganic fertilizer, 
which is expensive and polluting to the environment (Smith 
and Slater, 2010). This is because in most developing 
countries like Nigeria recycling of waste or agricultural 
wastes are rarely practiced leading to pollution and 
environmental degradation (Yahaya and Ibrahim 2012).In 
Nigeria this scenario is sometimes promoted by ignorance 
of the value and accessibility to the organic material , 
thereby making fuel wood as the only source of fuel for 
domestic purpose for majority of the people living in the 
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region thereby creating unnecessary pressure on the already 
degraded land.It is noteworthy that, due to lack of provision 
for alternative source of energy like solar, wind and nuclear 
energy, fuel wood or biomass as the only traditional fuel 
remains inaccessible and expensive in Maiduguri, primarily 
due to insecurity, in addition to demand by the increasing 
human number, loss of vegetation, aridity or deforestation, 
high cost of fossil fuel, decreased supply of fuel wood, 
reduced crop residues, inefficient cooking devices or stoves 
and poor constmction materials .This has created a lot of 
pressure on the already degraded arid environment. This 
phenomenon informs us that cow dung must be seriously 
looked into as a valuable alternative source of domestic 
energy for the mral poor community. 

The main energy requirement in the ecological zone include 
domestic cooking, heating, warming during the cold 
harmatan period, small scale food processing industries and 
lighting in rare cases. Domestic homes in the urban areas 
have been using firewood, kerosene or electricity for their 
fuel requirement in homes and industries, while in the rural 
areas, particularly in the extreme northern arid zone of the 
region, these fuel materials are not accessible or completely 
not available due to acute aridity, loss of vegetation and 
where available they are expensive. Due to domestic 
pressure and necessity, the alternative fuel has always been 
the slashed twigs and branches of the sparsely populated 
trees, shmbs of the poisonous plant Calotropisprocera, cake 
of dung or expensive fuelwood imported from the city. It 
was reported that by 2050 the mral energy needs of Africa 
would be the traditional source of mral energy like forest 
biomass, wood and agricultural residues(Revelle, 1979). 

This research, therefore intends to use cow dung as an 
alternative source of energy to produce biogas (methane) as 
a source of fuel for use in the mral areas of Nigeria 
particularly in the dry land zones in the northern part of the 
country. The gas has a number of advantages to the 
economy of a nation like Nigeria, which include reduction 
of dependence on imported or using petroleum gas, 
protecting the environment by minimizing greenhouse gas 
emissions(Torguati, et al.,2014). It will also empower the 
mral community by savingabout 144 minutes of their time 
from wood collection (Amare, 2015), the economy of a 
nation, the security of women and children during fuel 
collection in the bush and also children will have enough 
time to go to school. Biogas or methane production reduces 
the effect of deforestation caused by fuel wood extraction 
and climate change in Nigeria (Maiwada,et 
al.,2014),increased biomass yield from the use of biogas 
slurry as bio-fertilizer(Kasap, et al, 2012) and it also gives 
more time to vegetation to sprout and regrow. The nutrient 
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rich sludge after digestion is recycled back to the land to 
maintain the fertility of the field growing feed for the cows 
at Mason-Dixon Dairy Farm located at Gettysburg, 
Pennsylvania ( www.manuremanagement.comell.2017 ). 

This suggest that the stmcture and components of biogas 
generation put in a community must be monitored for use 
and effectiveness in the community (Nagamani and 
Ramasamy,1990). 

In Vietnam the biogas potential is due to livestock of more 
than 30 million, mostly pigs, cattle, and water buffalo. 
Although most of the livestock dung is used in feeding fish 
and fert ilizin g fields and gardens (Zafar, 2012). At the 
Mason-Dixon Dairy Farm located near Gettysburg, 
Pennsylvania manure from 2000 cows produced fuel 
engines that drive generators supplying not only all the 
electrical power for the Dairy, but the excess is sold to the 
utility company where the waste heat from the engine is 
used to heat the digester and the building 
(www.management.comell,2017). Besides the benefits 
derived from biogas, it has some negative consequences on 
human health when used indoors. The gas is a major cause 
of respiratory morbidity for women and children (Dohoo, et 
al.2012) 

Considering the above background this research intends to 
determine the influence of the proximate composition of 
cow dung and the rate of methane production during the 
season in the zone as its aim and objective and to 
specifically determine the volume of gas generated per unit 
time, the cumulative volume of gas per sludge of cow dung, 
the amount of gas required to sustain a cooking time and 
number of people in a family. Biogas or methane gas (CPU) 
is referred to as a biofuel, because it is generated from 
degradable biological material. The gas is primarily made 
up of methane (CFF) 55 - 70%, Carbon dioxide (CO 2 ) 30 - 
45%, with some amount of other gases like hydrogen 
sulphide (FF S) 1 - 2% and traces of hydrogen (FF) 0- 1%, 
Nitrogen (N 2 ) 0 - 1%, carbon monoxide (CO), saturated or 
halogenated carbohydrates in traces and oxygen (O 2 ) traces 
which are occasionally present in the gas. This was 
confirmed byOnwuliri(2013) who reported that, the 
composition of the gas methane gas is (CH 4 ) 50-70%, CO 2 
30 - 40% and other gases. It wasfurther reported that the 
composition of biogas depends on the type of 
decomposedmaterial, which may be as follows 50 - 85% 
methane(CH4), 20 - 35% Carbon dioxide (CO 2 ), FF, N 2 and 
FFS form the rest of the composition(Pastorek et al.,2004) 
(Bharathiraja,2018). Usually the mixture is saturated with 
water vapor and may contain dust, some impurities and 
siloxane. According to Lawbury(2001) approximately 60% 
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methane, 40% CO 2 with traces of other gases like hydrogen, 
nitrogen and hydrogen Sulphate are present. 

Depending on the appliance used, the quantity of biogas has 
to be improved, due to interference by aeration and 
moisture. The Biogas Project(BP) (2015) reported that in 
order to upgrade the system and the quality of the gas some 
parameters like hydrogen Sulphate, water vapor, carbon 
dioxide, and halogenated compounds need to be removed. 
This will allow the gas to bum with blue flame, stable, non- 
toxic, tasteless and odorless. The presence of hydrogen 
Sulphate is noticed by a percentage of rotten egg smellwhen 
burned. When the gas bum in the presence of oxygen it 
produces a blue flame and large amount of heat energy and 
due to the presence of CO 2 , this makes the fuel safe for use 
in mral homes as domestic fuel for cooking, heating and 
generation of electricity because it is not explosive like 
petroleum gas. 

Cow dung is obtained from a cow, where about 50 liters of 
methane can be generated from a single cow after chewing 
the cud. The benefit of biogas generation is not only the 
biofuel and environmental sanitation but an organic 
fertilizer called bio-fertilizer or slurry is generated for use 
by farmer, especially when inorganic fertilizer is beyond the 
farmer’s reach. The application of the slurry to soil is equal 
to bioremediation process of disposing excess nitrogen from 
animal farm and injecting it into crop land (Lopez-Ridaura, 
et al,2009). Further to this, the bio-fertilizer slurry improves 
the nutrient status of the soil, where it influenced the 
production of 5 t/ha of crop compared to inorganic fertilizer 
(Shaheb et al.,2015). Likewise, the physical properties of 
soil such as stmcture, texture, water holding capacity, cation 
exchange capacity and less erosion could be corrected or 
influenced by bio-fertilizer(Gurung, 1997) 

II. MATERIALS AND METHOD 

The experiment was carried out in the Faculty of Science 
Complex(UsienUdom Court) of University of Maiduguri, 
Nigeria, after collecting the required amount of cow dung 
from the Maiduguri abattoir on the 02/08/18 in a polythene 
bag and kept airtight to prevent loss of moisture and 
contamination. 

Generation of Biogas(Methane) 

Twenty four hours after collection of cow dung from the 
Maiduguri abattoir,400 kg of the cow dung was weighed 
using a weighing balance(Saltare model) and 400 liters of 
inoculum measured in a measuring cylinder) 1000cm 3 ) was 
fed in to a batch digester(bioreactor) with a capacity of 
0.612 m 3 , after it wasanalyzed for proximate composition 
such as moisture content using moisture 
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analyser(METTLER TOLEDO U16 and LP16 MODEL), 
Ph. using Ph.Meter(PHS-25 MODEL) and the temperature 
of the digester using a thermometer (0-100° C capacity) and 
the ash content was determined using an oven (Hot Air 
Oven). The 400 kg of Cow dung was homogenized to have 
fine and well separated particles to improve on the rate of 
digestion by the methanogen bacteria, 4000 liters of water 
were added to the quantity of cow dung to give a ratio of 
10:1 water: cow dungAnjos et al. (2017) used batch 
digesters with and without solid separation in the substrates, 
Ezekoye et al.(2014) used cow dung to water in a ratio of 
6:1. After feeding the digesterit was allowed to fennent, 
hydrolyze and methenation at a mesophyll temperature 
range of 38° C for a period of 14 days before a non¬ 
combustible gas was generated. 

Carbon dioxide Scrubbing 

The non-combustible gas generated was collected in a 
tractor tube of size 24 as an alternative gasholder for 
convenience of measurement and movement of gas from 
place to place by the end user in laboratories and mral 
community .From the 15 th day to the 35 th of the experiment 
an average of 0.1657m 3 of thegas was generated but 
notcombustible, so it was suspected to be carbon dioxide 
together with hydrogen Sulphate due to the rotten egg smell 
perceived, and it was expelled from time to time to time to 
reduce the pressure on the gas collector and the scrubbed 
carbon dioxide was injected in to water as waste for the 
growth of algae by another research. 

The Gas Burning Flame 

The nature of the burning flame was observed for colour 
and the existence of soot deposits and possible moisture 
from the burner. 

The Combustible Gas (Methane) 

The combustible gas, flame type and smoke observed and 
notedon the 36 th day of the experiment and this was 
measured and recorded as methane gas. Daily records of the 
gas was taken and recorded for the period of 87 days of the 
experiment. The volume of gas generatedwas measured 
using a metric mle and substituted in the standard formula 
of measuring a cylinder(3.14 x r 2 x h) and recorded with 
daily room temperature as indicated in Table 1, while the 
volume of gaswas plotted in a graph (fig.l). 

The values in cubic centimeter were divided by one million 
to give a volume measurement in cubic meter. 


www.iieab.com 


Page | 148 





International Journal of Environment, Agriculture and Biotechnology (IJEAB) 
httD://dx.doi.ora/10.22161/iieab/4.1.24 


Vol-4, Issue-1, Jan-Feb- 2019 
ISSN: 2456-1878 


Statistical Analysis 

A graph showing the varying height of the gas was shown 
in figure 1, with a histogram at the background. 

III. RESULT AND DISCUSSION 

The result of this research indicates that gas production 
startedl4 days after feeding the digester, but it was not 
combustible and it was assumed to be carbon dioxide (CO 2 ) 
with other gases like hydrogen sulphatefTbS) due to the 
rotten egg smell and water vapor during scrubbing. A 
similar trend was observed by Ezekoyeet al. (2014) where 
about 156.21 liters of the gas from waste material was 
produced after a period of 75 days with the methane 
constituting only 52.3% and combustible on the 45 th day of 
the experiment. In this research the carbon dioxide 
exceeded the methane production on the 36 lh of the 
experiment when methane gas increased above carbon 
dioxide and reached its peak with a volume of 0.5165 m 3 of 
gas on the 73 rd day before declining, when room 
temperature was 31°c, although it has no influence on the 
rate of gas production, as indicated in the table below(table 
1). hi another research gas production started after 7 th day 
with a steady increase and attend its peak on the 18 th day 
before declining(Ugochukwu et al. (2018). From the above 
scenario it can be deduced that the time and volumeof initial 
methane production is determined by the type material and 
other secondary factors used as a substrate for the 
production of the gas. 


Table.1: Showing the Daily Volume of Gas Generated and 
Room Temperature Recorded 


Seri 

al 

no. 

Date/Days 

Volume of 

Biogas 

generated/day 

(M 3 ) 

Daily 

Temperature (°C) 

1 

03/08/18 

- 

26 

2 

04/08/18 

- 

27 

3 

05/08/18 

- 

29 

4 

06/08/18 

- 

28 

5 

07/08/18 

- 

28 

6 

08/08/18 

- 

29 

7 

09/08/18 

- 

30.5 

8 

10/08/18 

- 

29 

9 

11/08/18 

- 

26 

10 

12/08/18 

- 

30 

11 

13/08/18 

- 

34 

12 

14/08/18 

- 

31 

13 

15/08/18 

0.1657 

31 

14 

16/08/18 

0.1657 

31 


15 

17/08/18 

0.1657 

29.9 

16 

18/08/18 

0.1657 

27 

17 

19/08/18 

0.1657 

39 

18 

20/08/18 

0.1657 

33 

19 

21/08/18 

0.1657 

30 

20 

22/08/18 

0.1657 

30 

21 

23/08/18 

0.1657 

31 

22 

24/08/18 

0.1657 

29.9 

23 

25/08/18 

0.1657 

25.5 

24 

26/08/18 

0.1657 

39.5 

25 

27/08/18 

0.1657 

32.5 

26 

28/08/18 

0.1657 

29.5 

27 

31 /08/2018 

0.0.1657 

_ 

28 

01/09/2018 

0.1657 

_ 

29 

02/09/2018 

0.1657 

_ 

30 

03/09/2018 

0.1657 

_ 

31 

04/09/2018 

0.1657 

_ 

32 

05/09/2018 

0.1657 


33 

06/09/2018 

0.1657 

_ 

34 

07/09/2018 

0.2862 

_ 

35 

08/09/2018 

0.2566 

— 

36 

09/09/2018 

0.3020 

_ 

37 

10/09/2018 

0.3155 

27 

38 

11/09/2018 

0.2722 

29 

39 

12/09/2018 

0.2739 

30 

40 

13/09/2018 

0.3212 

28 

41 

14/09/2018 

0.3588 

28 

42 

15/09/2018 

0.2579 

30 

43 

16/09/2018 

0.2821 

31.5 

44 

17/09/2018 

0.3125 

29 

45 

18/09/2018 

0.2475 

26 

46 

19/09/2018 

0.2678 

30 

47 

20/09/2018 

0.2929 

34 

48 

21/09/2018 

0.3337 

31 

49 

22/09/2018 

0.3237 

32 

50 

23/09/2018 

0.3128 

32 

51 

24/09/2018 

0.4166 

29.9 

53 

25/09/2018 

0.3432 

25.5 

54 

26/09/2018 

0.2843 

30.5 

55 

27/09/2018 

0.3343 

33.5 

56 

28/09/2018 

0.2926 

29.5 

57 

29/09/2018 

0.3368 

31.5 

58 

30/09/2018 

0.2533 

32.5 

59 

01/10/2018 

0.2934 

34 

60 

02/10/2018 

0.3127 

30 

61 

03/10/2018 

0.2777 

28 

62 

04/10/2018 

0.3013 

29.9 

63 

05/10/2018 

0.2978 

31.0 
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64 

06/10/2018 

0.3135 

31.5 


84 

26/10/2018 

0.1223 

_ 

65 

07/10/2018 

0.3369 

29.0 

85 

27/10/2018 

0.0323 

38.0 

66 

08/10/2018 

0.3439 

31.0 

86 

28/10/2018 

0.0384 

35.0 

67 

09/10/2018 

0.3408 

33.0 

87 

29/10/2018 

0.0353 

_ 

68 

10/10/2018 

0.3593 

_ 

88 

30/10/2018 

0.0355 

_ 

69 

11/10/2018 

0.3711 

29.0 



70 

12/10/2018 

0.3904 

32.0 

Throughout the period of methane generation there was a 
continuous daily fluctuation as indicated in figure 1. The 
fluctuation in gas production particularly the syncline 
indicated in figure 1 was attributed to a number of factors 
operating in the digester such as the high acidic condition of 
the digester with a Ph. value of 3.8, high moisture content 
raw material, incomplete digestion of materials and lower 
digester temperature. These factors were naturally 
controlled intermittently and more remittent on 72 nd day, 24 
hours before the peak. This volume of gas generated was 
not influenced by the daily measurement of temperature as 
indicated in table 1 above.Therefore, controlling the factors 
responsible for the intermittent gas production could give a 
steady and high gas production. 

71 

13/10/2018 

0.3484 

32.0 

72 

14/10/2018 

0.3691 

36.0 

73 

15/10/2018 

0.5165 

31.0 

74 

16/10/2018 

0.1550 

33.0 

75 

17/10/2018 

0.1631 

37.0 

76 

18/10/2018 

0.1709 

_ 

77 

19/10/2018 

0.1843 

_ 

78 

20/10/2018 

0.1918 

_ 

79 

21/10/2018 

0.2099 

_ 

80 

22/10/2018 

0.2125 

_ 

81 

23/10/2018 

0.2284 


82 

24/10/2018 

0.2345 

_ 

83 

25/10/2018 

0.0219 

37.0 
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Fig.l: Showing the daily rate of Bio gas production 
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In this research the percentage composition of the gas was 
not measured, but the cow dung was well composted in 
order to produce the expected proportion of gas as obtained 
by other researchers on biogas. The composition of biogas 
depends mostly on the type of decomposed material, unless 
otherwise, the composition of biogas is 50-85% 
methane(CH4),20-30% Carbon dioxide (CCh), Nitrogen 
(N 2 ), and Hydrogen Sulphate(H 2 S)(Pastorek et al., 2004), 
60% methane 40% Carbon dioxide with other gases like 
hydrogen. Nitrogen and Hydrogen Sulphate(Lawbury, 
2001 ). 

Table.2: Showing the 


The combustible methane was connected to a single stove 
burner and ignited for a cooking trial and sustainability 
based on an average daily production of 0.2773 m 3 of gas. 
Besides the triode peaks there was a number of fluctuations 
throughout the period of the 87 days of observation and 
record of value. A drastic decline in production of 0.5165m 3 
to 0.1550 m 3 was recorded on the 74 th day of the 
experiment. A similar trend was observed by(Ugochukwu et 
al,2018). The series of fluctuation in the daily production 
throughout the experiment could be ascribed to the high 
acidic condition (PH 3.8) of the digester as indicated in 
Table 2 

sition of the Digester 


Quantity of 
waste (kg) 

Quantity of 

water 

(L) 

Quantity of 
Innoculum 

(L) 

Moisture 
content (%) 

Ash 

content (%) 

Ph value of 
slurry 

Ph value of 

raw cow 

dung 

Cumulative 

Volume of 

gas generated 
(m 3 ) 

400 

4000 

400 

48 

48.7 

3.8 

6.8 

77.62 


Hyper acidic condition in a digester caused by factors like 
overload, low nutrient content of cow dung 
(Friedmann,2015),fermentation process and acidification 
during methenation was found to reduce biogas production 
(Chibueze et al,2017). The second factor that was 
associated with the fluctuation in production was high 
moisture content, which was high in this research(48%) 
Table 2.Lungkhimba et al. (2010) reported that use of high 
moisture content material, incomplete digestion and low 
temperature was responsible for lower gas yield. Also finer 
particle size can lead to acidification and ultimately to 
process failure at highest organic load rate. The cow dung 
collected from the field had a PH value of 6.8 which was 
near neutral, however when it was fed into the digester the 
process of hydrolysis was releasing more hydrogen ions 
which was not taken up by the carbon from the organic 
matter or cellulose from the cow dung. The carbon released 
was combining with the available oxygen to produce the 
excess carbon dioxide that was experienced(0.1657 m 3 ) for 
a period of 21 days. Methane was later generated when 
oxidation was replaced by reduction and hydrogen ions 
combining with carbon to form methane gas which it lasted 
for the whole period of the experiment(Table land Figure 1). 

Performance on Water Boiling Test 

The cumulative period of gas generation was subjected to 
Kitchen trialby boiling 20 liters of water and the result 
obtained are shown in the table, table 3 below. The total 
cumulative volume of methane gas generated was 77.62m 3 , 
out these the trial utilized 0.553 m 3 of the gas in 1:35 hours 


to boil 20 liters of water (table 3). This means during the 
cold season the demand for hot water for bath and other 
purposes can be attain to using biogas to save the mral 
people from cold and diseases associated with it. 


Table.3: Showing Sustainability trial of boiling water 


Quantity of water 
(L) 

Volume of Biogas 
utilized (m 3 ) 

Time taken (hrs) 

20 

0.553 

1:35 


Performance on the Cooking Trial 

The cooking trial was done with rice and the necessary 
ingredients for a family of thirteen as part of sustainability 
of the gas generated. The total cumulative volume of 
methane generated was 77.62m 3 , out of these the cooking 
trial utilizedl.17 m 3 of the gas in lhour to cook the rice with 
ingredients and 10 liters of water to serve 13 plates of rice 
as lunch to 13 men and women with satisfaction (table 4). 
This indicate that using the biogas for a family of sixteen 
has saved the environment from loss of vegetation through 
fuel wood extraction, which has been recognized as means 
of cooling houses. This is because rural areas of developing 
countries are dependent on biomass fuels like fuel wood and 
dried dung for their energy need. For example, in Kaduna 
State of Nigeria Fuel wood accounts for about 1,722 ,904 
t/year/person (Zaku et al, 2013). Therefore, if biogas can be 
introduced in Kaduna as an alternative the state could be 
saved from deforestation due fuel wood extraction, raping 
of women and danger of going to the bush to search for 
fuel, children going to search for fuel during school hours. 
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excessive carbon dioxide due to poor type of fuel wood and 
inefficient and poorly constructed cooking devices. 

It was further reported that 83% of renewable is consumed 
in Nigeria and the greater part of it is fuel wood (UNDP, 
2002), with a daily fuel wood consumption in Nigeria 
estimated at 27.5 million kg/day(0gunsawa,2002). From 
the volume of biogas generated in this research Nigeria can 
institute a biogas use scheme in the country to reduce the 
rate of environmental degradation. 


Table.4: Sustainability trail of cooking rice with ingredients 


Quantity of 
Rice (kg) 

Quantity of 

water 

utilized (L) 

Volume of 

Gas utilized 
(m 3 ) 

Time taken 
(hrs.) 

1.7 

10 

1.17 

1 


IV. CONCLUSION 

Therefore, from this research it can be concluded that cow 
dung as a waste material can be a source of wealth to a 
nation; especially in developing countries where the 
traditional source of domestic energy has been fuel wood 
without alternative which was contributing to deforestation, 
climate change, desertification and loss of soil fertility. 
However, this research observed that the most appropriate 
cooking stove must be employed to attain a sustainable 
level of benefit. Also in order to attain high and steady yield 
of gas production a number of factors like high moisture 
content of raw material, highacidity of digester, incomplete 
digestion and lower temperature must be avoided. Other 
benefits of biogas production like the sludge or slurry 
obtained could serve as bio-fertilizer to amend soil fertility 
of a degraded land. Also with the appropriate device, a 
sustainable electricity power can be generated as energy for 
the animal house and the excess can be sold to neighboring 
energy demand. It can be concluded that rearing of cows in 
a community can be source of income and poverty 
alleviation not only for milk and meat but energy and 
fertilizer. Finally, it can be concluded and advised that due 
to high ash content of 48.7% in raw cow dung it is not 
economical to use the raw cake as fuel. 
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